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PROBLEM TO BE SOLVED: To provide a reception signal processor by which reception signals with 
comparatively many numbers are detected, even when the signals are received with an array antenna and 
in which a calculation cost is considerably reduced. 

SOLUTION: A sub-array signal selection circuit 7 selects and provides an output of a plurality of B-sets of 
sub-array signals, consisting of a plurality of sets of digital reception signals different among sub-array 
signals from a plurality of digital reception signals which result from A/D-converting a plurality of reception 
signals received by an array antenna consisting of a plurality of antenna elements. Each of digital beam 
forming(DBF) circuits 8-0 to 8-(B-1) has a same transfer function and respectively forms a digital beam 
signal respectively and provides an output of it, so that a major beam of the array antenna is directed in the 
arrival direction of the desired reception signals and the reception signals in the arrived direction of 
interference wave signals are nullified based on a plurality of B-sets of the sub-array signals. Moreover, a 
reception signal detection circuit 10 provides the desired reception signals and their arrival angular signal 
based on a plurality of the digital beam signals by means of the application of multiple signal classification 
(MUSIC) algorithm. 
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g(m,. m 2 )£«3£LT. S6fc3K>f J^t/^JMSg 
(m,, m 2 )fc*^VYCMff» (»i7 4/l^ffi») w 
kl .***L"CHi;&U F I RMr < i J9)V'7 -t 1V9 9 
-0Jb^9- (M-l) iitti^ti. 3&ffififliftw 

x„ (m) £^&LT. 2fciltfrt-*. *L 

E£ft-5f-x k ' ( m ) ZDm LX . JoKttWT 4 i'*** 

o (m)^£y B -, (m) i: LTSWrf -.IT'. n = 
0, 1, •-. N-l, k = 0, 1. -, M-l, b = 

o.i, -. v-ix-h*). ut. *wmwtzt5^x& 

0. Btt»*f*^4^^t-ASrC*6 (fit, R 

k (m) iztiii&fsw. ( ) ftcomimn mn<w&*ir) 

k (m) , x k ' (m) 14, SnKiGW4V*b«5>4 If- 
t. 

[ o o 3 4 ] &.t. m i z&mix . m i nmemff) 
mm^ummm^^xmrnizmm-ti. mnfm 
Tmwmm^wmmzti^x. tv-t>ti-io 

i-nj6*Ma$#ifcu-rrw-ryf"*-c*6. ru- 

-7>-t7 1 0 0 ^HiScNfflOTiXT-Hi^ 1 - n T'g 

m®. *®mmmt'*<ifiiK%m2-nX'* 
Bwi»**tte»s*i, A/D«sMi3-n?<e*i«t 



T< : J?)l>*mffititfi*§rl l Z3&iZtlh. %LX, ZiXh 

oiz£->xm.zixrz*m®mf : j?ivte& 

*ifk»^«4-nt«ifli8^J5ti. fittffifrr 

i»T4^/Hfffl-tt^fi^x n (m) jmh***i*. 
::t, f^^iffl • iCcm-tx n (m) ta, 

^x-hh 2-ocoiE^imm^com^x^ts. zix.& 
t< vtvm ■ mxm*x, (m > tt**i«u #m 

4 v*;HHB • K£B*x B (m) &0fgOP»f^ 
VftWM • tt3efi-f x n (m) t3#ELT-t77W- 

» (m) zmt wrv^iMi. rn.se- nmn^ 
<xi>X\>\ 

[0035] JKWC, ?7'T>-flW«RGi'K7tt, # 
E$^f^'?/I^ffl • tt^fl-f x„ (m) fc3S-?H 

x n (m) Oiffi (&T\ -9-77W-fl#i:V^. ) SA 0 

jbmsAs-^t'-mBmtsmmLxziiztiZD 

BF0B8-b{caj^S. ZZX\ M{iDBFlHlSS8 
l^Hi^BS?liI»70«HOWl«5riE«i. Sflft^ 

tftasniKi o izmi&mwmxiz&z <?&zt 

fStStt. moJ:3K3:£. ai^t§«, n = b 
+ M-lfc&0. Witf. B=l 0, M=l 7. N=2 
6?t>&. 

[0036] 

[Hi] 



SA 0 x 0 (m) , Xj (m) , — . x^., (m) 

SAj X] (m) , x 2 (m) , — , x„ (m) 

SA n x n (m) , x n+ i (m) . — , x.„ tK -i (m) 

SA B -i Xg.j (m) , x B (m) , x B ,„. 2 (m) 



[0037] ifc. JWOftftWk LTtt, 2fflOfi#-f tf. B=10, M=17, N=34TftS. 
o-f^LTfi^iStRtSt^ti, *2^)J:5t:*4. * [00 38] 
2<0fc*Ji. N-2 (B-l) +M-lk*0. [*2] 
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SA 0 x 0 (m) , Xj (m) , — , x„.) (m) 

SA) x 2 (m) , x 3 (m) , — , x B+] (m) 

SA„ x 2n -i (m) , x 2n (m) , — , x 2n4| ,- 2 (m) 

SA B -i x 2 ( B -i)-i(m), x 2 ( B -i)(m), x 2 ( B -i)*H-2 (m) 



[0039] ^zrrv-^m^mi-h^ii^ixh 
y?TUHi^SA n cr>T4 v?/Hlffl • §3e(I^x 
„ (m) , x„ +1 (m) , — , x ntN -! (m) (PXY. t& 
tUx k (m) tm. ) \t*tL?tl. #DBF0K 
I RMT^^t^y <)V?9-07 l &.9- 

(M-l) *§»LT9-kfcft-f. ) £A7J$ 

fL5. #DBF@SS8-0^8- (B-l) (JBT. 
^L-C8-btftf, ><4. Mf(7)FIRif^7 
/P7-r/l^9-kfc;!jllg§gl 2t£ffiz.&. FIRIf 

^ s^/i^ ^ )v?mmm& 1 3«4. paif^rs «t ■? 
Sfifi-f ^ffiHISS i oa^iiJ^feftfi-sfKgo'vvt, d 

BFIl]SS8-b<7)tii^ft-^T'S).?.T-f 5>*JHf-.MM- 

y b (m) c^wc. &m®<mmmm&Lxjm 

w k> ,.,£F IRST^:^K7^/k?9-kfcaJ;fr-f 
£. 

[0040] DBF®8&8-bfcMvt, F I 

RSr-f^A^-f/k^-kte. F I RSr 4 S^/P 
7 4 ;l^fl$$t«8 1 3^4>A^§ixl.??a^ 
w k,o» w k,i> Wk, q -i£&~3WX. A7J§ft&T 
4 s J9Mm • H^fl#x k (m) £r -f x?/H$fc:^ 
hmkn^^Jtlvmb- li3Sfi^x k • (m) 
frflflgSil Otiti^S. 0t4#F I RMr-f 

x^;P7-f/^9-k*^A^§iiS1S^Mfflo^iS[ft 

^T^w^-a^m^x,' (m) ^sb^lt. m 

Aft-f y b (m) £LTgfIfI^1$ttl»0fcaj;>rf 

[004 1 ] <^{C. I22^#^LT. FIRlf^^ 
IU7 -r /k? 9 - k nmS&Wn-fh . F I RS!r 4 
;P7-f/^9-kJi. 02(c*-rJ:3C (q-l)ffl 
OSi££9 1-1WS9 1- (q-1) qfflO«» 
^92-l^M92-qt, (q-1) «Wjn»»93 
-17*293- (q-1 ) fcj&Xo&S. ZZX\ FIR 
Sr -f v^/P7 4 )V9 9 - k fcfcWC q {i? „ r^fcDf 

?>vnn • H35fi^x k urn. w&&9 i-itm 

*3ff9 2-lfc(::A7J$iX£. FIRff^'^ 
)V7 < M 9 - k KA*J $ns??a^w k , s . , <ift» 



S92-s (s = l , 2, ■», q) {cA^jSixl.. 
[0042] F I RMt -f i/flV? -f^^9 — k(CfcV> 
T. SSS9 1-S (s=l, 2, q-1) li, A 
ASflif* -fi^A^ffl-lEHI^x,, (m-s + 1) 

£ i ?vr/WSBB£ft«fc-ii-T l vynvfmtzVWn 

fc®9x„ (m-s) £SM&9 1- (s + 1) fc*g 
£92- (s + 1 ) fcKfflTrf*. 3RWB9 2-U4. 
A;b$ix67M^Mlffl-S£ft-^x k (m) 
ffi»w h ,,fc*JII*L-C, flD*89 3-1 
3t3f£92-s (s = 2, 3. -. q) J4. AAS*l4 

«-fx k (m-s + i) tafSffiaw kii .,t*«»L 

T. JDWS9 3- (s-1) tAMr*-*. Jn)H89 3- 
114. SUW»9 2-l*»^A*S*l*«^fc3l»»9 2 
-2*^A^I$^ft-fi:SrJD«LT. ;&DgSS9 3-2 
fcHtfr*-*. Ju»:S9 3-s (s = 2, 3, -, q- 
2) (4. JDJHI93- (s-1) *fcAaS*i*«*fc 
m&9 2 - ( s + 1 ) A»feAa3*t.4«*i: SriP«L 
T. jDg$§9 3- (s + 1) ta*f*. flD3t3S9 3- 
(q-1) 14. JtJ»893- (q-2) *»feA*S*i6 
fi-^t^S9 2 - qa»A>A*3*l*flW-fc SrSD»L 
T. JDWSI 2tHJ*^«. miOHM^HT' 
<4, (q-l)fflcOjD^ls93-17!;S93- (q- 
1 ) MWtTHiftLfc**, *«WJ4iftK:H6-f, (q 
- 1 ) fflOjD«r^9 3 - 17!;M9 3- ( q - 1 ) Icfti 
X> **ls9 2-1^9 2-q^4>aj^$tll.qfflc0 
ai^fi^Sr-fgLTjn^LTJP^fsl 2fcffl*-t6 lo 

nm&*m*xmsLix\>i\\ tit, zvxotcM 

JHBtffll^JC. «JCS9 2-lJ 1 ;S9 2-q*^ai^ 

§fii»q<i^ai*(i-ts:is^. numi 2tcaj^LTt 

4v^. 

[0043] IXh^J: 3 WftSSfifcF I RSr < *J9 
)V7 A tV9 9 - k{4. F I Rlf -f -f /I'^^St 

1 3 0»fcAASft*#RS«Kw k . o - w k , i » 

-s w fclt .,teawv»x, i>-7*TUHt#aHR0B7a» 

^>A^?nSr^^H5|ffi-il35ft^x k (m) Srr 
itftmX.bWLLXbm&Tl V9frV-A.9*y 

b (m) ^gfifi^ajniffii ofcaj^-fs. §fi(l^ 

ttttBIRl 0(4. A^StlSISRBfflOx-f *J9M£- 
A«#y b (m) Kgfrtf^r, ^DWfi!3feSaf*jStl^ 
^SS-fflV^T. WI^-^^yHfll^lWlLTMIISI 
S& 1 1 fcttS^tS fc it, #Sfl^-XA-y 

F I RIf^'^7 ^^ffftaUMIl 3fctt*f 
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[0044] ±I2Mfflc0F I RSr 4 >^^;U7 -f /l-? 9 
-k2:«i^DBF|llK8-b(i, 2&7LT < : J?l\s7 
4)Vft'%Z.Z>Z\tifiX'%h. 02OFIRSt 
4 : JfiV? 4)\s?9-k co«j§(iiS^ fc Uztf. fcco 
8160*9? in. fc«U 

F I Rlf'f y^;I'7 -f 9-kKA^J§itl>?Sffiffi 
Rw k . ,««W5tSiF I RSr -r =J?>vy 4>V?9- 

[oo4 5] ace. FiRaf^'^^wtHss 

«kBfajW«AJ«-*3Srillk^i«T3aw*. * 

^rnmmm: t , t a/dshjms 
>mmif . t zm^ximmmmiF! 
ix'%mt&. s&c. mate time kmsmw 

t 4 3 >Ti-m? i - n <osmaR a comnx-im 
-fktT. iEafl^iawiif«F t ?&s«rs. iit. t 

lt-1 Q-l 

H(f 1( 0) = Z Zwi,.exp{-j27t(f 1 
k=0 s=0 

[*5] 

tf-1 q-l 

G(Fi, Fj)= £ 2wk..exp( 
k=0 s=0 

[0049] ££"C, R4fc*$WC, T s (iDBF0g& 

8-brtwvryy^iaBi'C*oT. DBFtgj&s- 

= l/f.-C»$*i4. 4*, iH. RSfcfcwt, q 
J4_L&04 0 HZ F I RSr ^'^7^W9-kW 

*f i - n tf¥mzm-mzmm*ti?timsmiz®a. 

X'Zl. ■fftbii. T4 i J9)V7 4)\/9*3Wt (Hill 
[0 0 50] dODBFlH]S&8-bft2. J^tSt'-A* 

»fa<o*i*iK:»i«i- * waak - « *¥iB±T«)Bra»tt 

Sr. jES^^*gtF 1 i]E«ftS0ig8^F 2 TOO 

2 i>5cjaiaa:TiB±TOBfai*ttt:3aft l-c . 2 &tct 
4 v?)V7 4 )vtvim& 2 ^m®?m±x'<mm. 



>"^*F<o3im8wi d coi£» 1 / d « , siaw > r y 

,14. mm.fitm.mmf c t(o^^yrvy 
rmmt sX'iLMituz®m.x-$> t ) , irafl^m 

■ttm - ntf>ifc»94" y±T]E^Lfc3SaBWatC 
**. 

[004 6] 

[SI] F,= (f,-f c ) /f, 
[362] f 2 = ( f,sin0) /c 
[S3] F 2 = df 2 = (d f ,sin<?) /c = { ( dsin 
0)/c) (f s F, + f c ) 

[0047] DBFm»8-bfc2<JC7CT<f>'** 
fr?4fr9tMtt*9i* fi»ttH (f,.*)li, * 

«S4 rliti t . s^e^#ttH ( f , , e ) 
ttsmmmFi t zm^x&sizoktmmmG 
s)se¥g (f,, f,) <4. immmmiF^jEM 

WBBM ftSFj to 2<X7cMiSS 3 Fffi±^ftSl5¥ 

[0048] 
[&4] 



- f e ) sT. }exp{ j 2 n f ! (ds in 0 /c)k} 



-]27tFis)exp{j2rtFjk} 

«>g#^4. ±a<o*sifc:*jv^. wmzm^zfmi 
{mth^zaux. imw$e>£^ti%Z!mt& 

tz#XVJm®cr>D BFIUK8-bT'{4. 03 (a) X'tf 

sffiMzn^zii® 3 ( b ) tsttmaaawrasfi 

[005 1] *iT4f. *«W»4DBFEIB8-b 
tATiSfiSr^ ! J9iVm ■ e^ff-^x,, (m) ft:o 

jc-rs-f-f ^ahvm • sxfi^ x k ( m > d b f 

0B8-b«)A*B«cts{t*i«B]fc2gaKR1-4 2&tc 
^^h/^ 2»5caftS :s Fffi±T'»:OS67:'S§a 

h;l^S P LtzmX'hh . 

[0052] 

[S6] F 2 = {(dsin^)/c}(f s F 1 + f c ) 
[00 53] -ftchh. »6T*Sil&iett{4. 03 

( b ) t^Lfc*Bi^*a3iaw«)«*mo4M:»fc:ffli 
^bh-c**. se^>T. 03(b) iz9jkiiztmcom 
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?Bi&ztifz2d:7immL : ¥mi,z&^x . as 2 out? 

[0054] 

[1*7 3 {(dsin<9)/c>(f s F 1 +f e )-eSF 2 S{(ds 
in0)/c}(f a F, + f c )+e 

[00 55] ZZX\ S7tCi3ttS ci±03 (b) \Zjjk 
»7-C«LfcH3 ( b ) O^OBrM 

ajwtcisv^«iB«ifeD(Fi.F,)=i'c*'5, m 
mwm®m&?itmfflmi>(F 1 , f,)=ot*& 

Sfftt tt* ifiKWfcllS?* 6 2 &tct -r ^/P7 ;i/ 
? X'h & D B F 0K8 - b £8tj£t £ I k tfX'Ztlli. 

mm e<r)Mz<mmi-j**&tfL't & d b fhisss 

X'it, F,=±0. 5«:fcUt{,, »1»D(F 
j.F,)-0(Ctfc. 

[ 0 0 5 6 3 * IX . *3BI0B»fcfcVvt li % 1 &tc« 
ffifflF IR^fiJKBIJir-f^^-f/^ (IMTs 1& 

upraLLfctswc tf-Aawarrticfc tfcBfseoeiiB 
tfliw klI tittuni. jar. *ns©g®<7)ita 

[00 573 iiTttii*. 130c*ffi*FIR#ffi« 

a^ir -f -f ^fizifoi-gmsmiz^xmtyi 

fcfc, DBF0K8-bO^fa^iiw ki 3Off»^S(C 

[ 0 0 5 8 3 ft 1 Oiam£&ft6£%$!ifttt. ±15 
l&7C^<ifflF I RSffiilSjijST'f S J9V7 4M0M 
iBM61^fcS*i*c«<2*F)fr» aflj!fir4-3«BHR 
cos(2ffFj), sin(2^Fi), cos(2^F 2 ), sin(2wF 2 ) 
T««<t4B»S(F 1 .F,)tai*#i6ii:tcJ:->T 
ffa. ii-C. HftS(F,.F,)li*0»8(C*tl«» 

5. 

[00593 

[&8] D T (F,,F,)=co8 [27rF 2 /{(f s /f c )F,+l} 
-2wF 2shift ] 

[00 603 ZZX\ R8C*Ht6F llhift tt. F 2 « 

RSOWRDTtFj.F^li. R6k. F 23hift £7)^«^ 
r F2«hift= (df c /c) s i n9j tSrffl^TSK 
£ k #T'# . 1 KtVMB7 * Offigco 1 &7cJi]i!fc& 



f (iagfc:tt-aK)ja«»*»< . > *««9T« 

[00613 

[»9] F = F 2 /{(f s /f c )F,+l>-F 23hift 
[006 23 Witf. l&7cS^7-r/l^<7)l&7cJS& 
*F-0tt2«7EWW¥il±*!>miFi = F llhift [(f 
,/f G )F,+l}K9*Sfl*. *«t»fflrfflV> 

fc i &7cf i Rm.miffim.mmT < *J9)v-? < ivtiz 
<oh»f, - F„ Wf t <(f s /f c ) f, +D&mzm.zzt 
2ac7c«a»¥iB±-w4iBi«*»F,- 

(df c sin«/c){(f I /f 0 )F l +l)ifi«BWl4*»fe. i-7 
b*F 2shm £JJBF 2shift O£ig^Cfto-Cifc£U 
1*?EF I RllllttlHilf^^?^^ 
LT . ft 1 Wlii6^T'fflV^3£I&m^fcfUT . 
R8XttR9<0¥(lteff£tfJ:v>£i:fcfc*. 
[00633 J^^«m«Wfcfrfc*tfitf . £<0J: 

6*>B«fc:iB3£fcfc$r*. -3fii, Sit6T'*§ix-S»iIM 

mizwtok^ozttt, tttotimi&k-fiBFmk 

S&8 - b £0^[6j^tt^«cfe# LK^b^oZbT 
&7cf -f ^'^7 -f k LTOD B F @ft 8 - hofli 

mmt. mmenrnzmt. mmuzmi* 

^;P7 -f )V? b LX<?)T> B F0K8 - bOfg|6rtftt#E 
ffigttcfiSl? t=5r^«t 5 fc . 1 <^7C F I RS^^J^K^jl 

[00 64 3 *(C. »8«B»D T (F,. F,)*jfi« 
(F If F 2 ) Sr*»4*ffi(cov>TR>!W 
»8T«5*i*«i(dW«tfc*W4-f 
^^^ft» 1 2<JC7c5§BHSrt1T^flJS k ^ 3 ftRRS 
(^*Sffi^]K4 rffijiiflU, "7-yx3£8jffifcJ:S7 
r y 7 ^ ;P^ct)|SH-" , m^fflfSafl^^ft 60^^^' 

^/Hi^a^yjjf^AiwMiXft. mmm b 3 - 

2, pp. 287-292. 1991^j -C'{i:7-'Jx 
Tco^iis s 1 Jb^ms S 4 £^f. 

[00653 (#«SSl)jEfflfteBra*»F,kE 
Sfl^ra)f^[F 2 i:S:. -0. 5^F,<0. 5, - 
0. 5^F 2 <0. S^KHKfc^TaiirfalPgt-ty 

aV^jEffl^KMiHSFjtitt^WRDT (F,, 

f 2 ) n*m9UBg&*iHtt&. ^7-yx^ 
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c: fc s . ( s s 2 ) #JBS s i 

?*tf>fcHRD t (F„ F 2 ) 2& 

f 2 ) mmx&wzfttz4>wxm (** 

gfcDftf, h n (m lP m 2 ) X'&t. ZZX\ {m lt m 
2 )= (0. 0) sP9S4 V'tA'XJHFhix (mi.mi) 

a trr*. ^iscm! Rtfm, {i-j-n-en. 

-J/2, (-J/2) +1. -, -1, 0, 1, -, 
(J/2) -1. +J/2T&6. (¥*SS3)S* 

yA7U7J5gh„ (m,,m 2 ) £ 2&7B&W&W 
» ( m, . m, ) T?T*>W& .-3*9. V/ W*JC 
§hu (iriLin^ 2&7c5gHa$w 2D ( mj , m 2 ) tf>S 
SrfcS. 2&7L5gH88cw 2D (m,,m 2 ) teMz. 

\r&<r>m ox-mtih. 

[0066] 
[ftl 0] 

w 2D (m, , m 2 ) =w 1D (m, ) w 10 (m 2 ) 
[00 67] Rl OfcfcWt. w 1D (m^ tt, 3fgrC 

+lkZ (C(i, «RKO«|"t»*»mi = 0 ( i = 1 . 2 ) 
[0068] 

im 1] -(L a -l)/2SmiS (L a -1) /2 
[0 0 6 9] ZZX\ Z<mi^X^(>til^ >V\Vl/7f5 
Sh t ' (mj,m 2 )tt, &#t'Sl£ixS. 
[0070] 
[»12] 

h' 1 (m 1 ,m 2 ) =h TI (m],m 2 ) w 2D (m 1 ,m 2 ) 
- (L.-l) /2^miS (L a -1 )/2. i 

= 1, 2 

[0071] (^J«SS4> X^-iJy/JlT?. itl 
li, DBFE»8-b^ira££ft$-frsarV>J:3te, # 
*SS3T*fcfc4 VAVPTjEghy (m 1 ,m 2 )c0il& 

m&mmxm.vwL>hmz*ix?ix 1,-1 tc-rs. 
smfc** . (3mes s 3 ) x^tz-^ w< 

/l^Egh/ (mi.m,)^J||itdRje«fl»tWL. 
fefeffih T ' ...tWvih,' . in fc -£LT& 

SI 5T-^$nSX^-'jy/^2<J<:7C'f VAVPXJE 
ghj (m,,m 2 ) £02&7C4 yAVl^f&g 

h x (mi, m 2 ) h T (m 1 ,m 2 ) = h T * (- 



m!, -m 2 ) 0M/BWhL fciXtnffitiiM&S 
( Fi . F 2 ) ltmtX\ cos(2ffF,), sin 
(2wFi), cos (2»F 2 ) , sin(2»rF 2 ) 
<7)fflmz%h. ZZX\ h T * (-m, , -m 2 ) <75* 
it. 2#5t4 V'fAajGSh, (-m, , -m 2 )<7>£& 

[0072] 

[&13] ci = 2/(h' i« ai -h' Iadn ) , c 2 = c, 

h' T«ai _ 1 

[814] (mj.m,)* (0, 0) Ok#, ti T <m t . 
m 2 ) = c 1 h' j(m 1 ,m 2 ) 

[&15] (m 1 ,m 2 )=(0, 0)<7)fc£. Mm,. 
m 2 ) = c, h' T (0, 0) -c 2 

[ 0 0 7 3 ] iXtC. J^^JTCSi&fc 2 WW 
^l5^h I (mi,m 2 )$-fflV^T, D B F0S&8 -bfcfcft 

4?s*«Rw kf s mmh-miz^xmmth . a 

TtOfttfcfrScfcfc^T , 2 w W*ft&h T ( mi . 
Tn2)<Dm%.m&8-t)m®LS(,F 1 ,F 2 )k%h. DBF® 

sis - b fc^ttij^iffiawttat^i^^T 1 » r s 

[00 74] <Xf77Sl>^f. 4 WWXJWr* 
*<M C (t&jfe) T'$>6 l&7C«ftffiF I RBWm&T 

<is?iv7<)Vf<r>mmsmp (f) i# 

JE&P (F) tiifcftT'SSftl.. iif, glO&f£B 

<W77i'-rt<97>- »Mj:")/,\s<Rj&t4. p 
(m) \t±Mv#jtmmF i rs<£MSt-< 

7^*<0-fVyW*i&5Ta*. T a (x) {Jm&cT) 
SfS 1 t'i^x 7#^T'S>* . 

[0075] 

[J&16J 

(M.-D/2 

P (F) =p(0)+2 2 p(m)T a (S(F l ,F,)) 

DFl 

[0076] afyrs2>w:. »i 6tc*j»«* 

j2c7)cos(2^F)$-Srl 8TSl3*U0©8:S(F 1 ,F 2 )r 

»B»G(F 1 .F 1 )lia««17"C«Si1.«. 
[0077] 
[R17] 

Ot-D/2 

G(F 1 .F,)=p(0)+2 S p(a)T a (S(F l ,F > )) 
a=l 

[R18] 
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S(F»,F,) 

(U-D/2 (L.-D/2 
= 2 2 h,(ih, 

n,=-a.-l)/2 d,=-(L,-1)/2 
[00783 <ATv7S3>mz. ±mSS2tffl® 
tZlX. ftl7?««ftSflWWEtfG(F,.F : )«M 
VW*«afe(m,.m,)fctl*U MU4y/WZf68 
g (mj.niz ) *^w k)J ?:^J6S. 
[0079] 

[Sl9]w k , 8 = g(s-(q-l)/2, -k + (M-l)/ 
2) 

ZZX, k=l, 2, M-l ; s = 0, 1, q 
[0080] J^Lh^^T1f^fll.DBF[5ISS8-bO 

•fMrflWMM Fa-7U<frZ&<? ft£fc*»r*ft 
OT\ £*tf=J:-jT. SSl<OHJ67$EW)DBF®g&8- 
bli. Pilfers i 3 fc, Jfrff$T'*>o£at'-A£ 

t*»t*i»36>t»e)w>fc*rtoe 
-^w^j: 9 mkm 

[ 0 0 8 1 ] t>L>frt#>mtot>tlti1ili!WfflRlZ 
fcftftlM Kn-:/^W£teofgtt<oiM Fo-7V 
^J: 0 Ttf 4 «k i CD B F ESS8 - b OftSft&fcti- 

fcTfffcv^BHtttfo J: ft. U> 
l%tft>. *3W8ttiiifcl»^'f. 0,<0,lcRjgl/t 



•eip(-J27rni Fi ) «exp(-J2 nit, P») 

BfrH&t&ttftifciTift. 
[0082] ±&0S»SffllfcJBv*ft£fc.fc:J:9. 05 
( a ) fc*Lfc«»»-A*¥iB(C»ttftijfa<0»tt 

\t. 2&7Lj%mt : ¥w±x'iim5 ( b ) izyjki-i o izm 

i-ZbtfX'th. Btt^> 1 &7CT -r 4 )V9 

\t. % 1 «O^Sfi»JSCt5ftftfilSii3iT-f *J9fV7 < )V 

tx'UKcK. -mizmmmt-ymmF i Rm 

WkMlMtim&Tl is?)\>7 4 <Zcr>&2 OX' 

iX^St2ir^$^ftig^iEHF 01 sFgF 02 {= 

•7UO\'£<Oi&<%&£olzlSL%iZtiZ. ZtMMx. 
tf. «*fiHftHR5 TBJIBBaffiJ. "Remez T/Prf'J 
XAfciftaST^^/l^^t^oiSfT , YFflM 

mm^mmmm, cas88-2o, pp .37 - 42, i9ss 
ft. 

[0083] 

[&20J F 0 = (df e /c)sin<? 0 

[&2 1] F oi = (df c /c) sin<9i. ££T. i = 

1. 2 

[0084] «iaW^Kov^TJd»tM»^**# 
*ft. 4 J"t/k*JttW**M c Ol^TC^fiLffl 

f i Rim&m.T< "J9)vy a wmwuBSP 

c (F)li»22tf>«k o tZ&tZ bWX'Z ft. 4 
>-AVt-XiSgp c (m)J2 x p e (m) =p c * (-m) 
aRHSfcWfcft (££"C, *tt«*£Sfc*M\ ) . * 
fc. *?7*M e liDBFH»8-bfcfc»t*«fl«k 

oftttfr&ox-f -xrs l tisi«tca^$^ft. 

[0085] 
[»2 2] 



(14) 



HUSH 1 ! 0-2 097 34 



P«(F) 
CMe-D/2 
= Sp« (a)exp(-j27tFiii) 
DF-Ot-D/2 

Ot-D/2 Ofc-D/2 
=Pe (0)+2ERe[pt (m)]cos(27cFia)+2S Info (m)]siD(2?rFm) 

DFl BFl 

at-D/2 ot-D/2 

=p e (0)+22Re[p e (m)]T. (cos(2rcF))+2£ I h[r (m)]U. (cos(2«F)) 

BFl BFl 

(Mc-D/2 

=Pc (W+BZReCp, Ob)]T. (cos(27tF))+2 1 m[p« (U]sin(2JtF) 

BFl 

(M.-D/2 

+22 I mCpt 0d)]U.(cos(2«F)) 
bf2 

[00 86] ZZX\ &2 2fcfctt4U„,(cos(2;z:F)) 
<i^2S<0^xh'xx7M^T'J)-5-C, OT<DR2 3. 
824 s j&2 5*)Hffift(&*. 

[0087] 

[82 3 3 U 0 (cos(2?rF)) = O 

[$2 4 3 U!(cos(2s:F))=sin(27rF) 

[ft 2 5] U a ,(cos(27rF))=2cos(2^F)U„-i(cos(2 
7rF))-U B . 2 (cos(27rF)) 
ZZX\ m=2. 3. 

[00 88] »2 2tfett41«Sli, JS&ftJ&gP 
c (F) fcsin(2*F)3^**lTV^Sii:-C»4. 8!-? 
T, a22<Ocos(2ffF)tWas c (F 1 ,F 2 )S-ftAL. 
*0»2 2«sIn(2*F)fcWRS,(F 1 ,F I )tftAf 4 
m£®i?mi-Z. ZZX\ BWS^Fj.F,). RISC 
S f (F„F,)tt*ft.«l»2 6«)D I e(F,.F,)i:ft2 
7<OD TS (Fi,F 2 )^i6(K'f4®«)*40<ORI»cos(2w 
Fj). sin(27rF,), cos(2jrF 2 ), sin(2w F 2 )T*^§ 

G.CFlF.) 
Ot-D/2 

=A (0)+22Re[ft (bi)]T. (S, (Fi, F,))+2 1 nt* (D]S. (F,, F.) 

BFl 

(M.-D/2 

+2Z In[A(a)]U.(S,(Pi,Fi» 
m=2 

[0093] z<oi.oiit.w8 fcjii wcssaai*fT -> 
z t tfmmnmmm mti zt%< towc* 

[0 0 94 3 ttz. J£ftt*-ATOwOV^Ii, t'-i. 

i x-w&ixh ffimsmp* , s f ^ f , , icwrrfu* «t 



[0089] 

[ft2 6] S c (Fi,F 2 )^D IC (Fi.F 2 )=cos [2*F 2 
/«f./f e )F,+l)] 

[ft273 S s (F 1 ,F 2 )^D IS (F,,F 2 )=sin [2;rF 2 

/{(f./fJFj+l}] 

[0090] ft26. ft27fcfclt4, D 

ic(Fi,Fi)fcD I ,(F 1 .F l )tt*ft«ia8fc*NVC, 
F 2sh ift = 0. F 2shift = 0. 2 5tltll><QX'h-? 

-tj-eo (#rass i ) (¥Jiss4 > o^asr 

[009 1 3 £Ui^J;3{;:bTf#<oix4 2&7CT4^ 
-f /l^tf>H8aU6»G e (F, . F 2 )li.d&X'm-rz k 
tfX'ZZ. »C*<0»2 8OffliaWt»G e (F 1I F l )*ffl 

<< , fra<7)^ 1 OgJtiRISfc muz ix , 4 
iBBHWU DBFHB8-b<0««HkSr««>*. 
[00923 



TWZZttfX'Zl. 

[00953 nxteommza^x , . -r&*> 
rtiiffiB^aifcaftj&t 4 i t 4 . 
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[0096] sa±m i <?>mmm?it. mxim9 

T, Wi«R-a*¥1Ii±lc«VvC. 2ttjtr4 i J9)V7 
4 M k LXCOD B F m8 - b <^8i@6lliJ3fc&tt 
Cffitii. ^t, £^£3 J: -»T* 

Ml*DBF0K8-b*>fWMttfcUU 

fc. miOHS^SrCti. DBF|gg&8-b<tfifl1#tt 

*»jwhwc*»u*^j:36:. f i Rmmmmmii 

t 4 ¥7^7 4 >V?£ftLX$msmt:mLX^&. 

[00973 ja±BaLte j: dte, *mmmx'te, & 

"?««5fi*)5f«OlWLhtSQiS*i* J: pic, 1 KxlK 

^efflF i rmt4 =j?/uy 4 frfvmmjmfciti 
xmsmtz zk£X<o. mwimmmzttm-t * % 
WM&mmkFi tim^mmm.F 2 1 tzmti 

2&JC J T4i'fn>7 4>Ufi<7>f3mMS§&ffltl. m* 

$ tut ssuu immzm? - y x$mt s i k ic j: o 

F I RIf 4 4 )\>9 9 -k0ffimiMyr km . £ 

LfrbhbfrtfrfcihbixrzJimz&^XW 
Yu-7'V<lVZW>ffl&<n*)''i 9® 
<-thZbtfX'%h. 

[0 0 98] mz, 3KdBBBtiJtt4DBF|iIR8- 

S. 06ti. flSl<OHtt3KB<ODBF|lIB8-bSfflV^ 
Tffrf £0=56* *[fl|ft:»rt Lfc k * <0 D B 
F0»8-b^M*tt*ji*"*-*' , 57'C*4. 06O^ 
97fctt. f = 0. 9 5f e . f = f e fttf f = 1. 0 5 

H6W?7*»&, fllie>?tftffinaDBF|3lft8 
-bli, ifitintf = f c fcttLT±5%<0ifci8ta£ 

[0 0 9 9] 07te, miOHSS^ODBFUI 
»8-b£fl|VvaJ3t«b:-Afc0-6O* *>#l«)fc» 
J*U -50- S0SS-2O* 0#MBH(C*tft*lM 
Fn-7V'Wfrffi0>fBW0>lM Fn-7K/hJ: 9#7 
2 0 d B(S< Lfc k ft (O^mii^-ty 77Xhl. 



07£fcWti>, 06kH®£, f = 0. 95f c , f 
= f c &tff = l. O5f e a3O0jQifcS:fc:ovvt, ft 

J:5fc. l|ll£>JB«BJ||0>DBFia»8-bfcfflV>4£ 
k KJ: "3 . I&ii8ict*-A£ 0 = 60* a#m 
<Ik#T#. *>o-5 0' £0^-20* KfcttSlM 
Fo-TV^Ufcf&D^ig^-lM Yn-7~i"<J\>Z.*)%) 
2 0 d B£W£< RJTT S Z k * J T'# 6 i k . 

[oioo] jtttwj: o mass titzgmm^ammm. 

tfcwt . F I RSr v?/U7 -f /i^$&«3r$s l 3 

T . F I RSffiftBiaiT -f 7 ^ )V9 £ 8838888 
■fS«lkfc«J:0. 2<X7tT4 : s?iV7 4)V?<nwm$> 
£G (F,. F 2 ) Sr«»UT, SK)S«®Cl£^G 
(Fi, Fj) *jfflB»7-yxSaw-4£i:t:J:0-fy 
^Xie§g(m 1 ,m 2 )&SI*L'C. S^t^-f^ 

6. -eLT. DBFHIB8-btCtJ^T» #F I RIf 
^'^;l^7 -f ll>9 9 - kJi-J-it-Pii. M«Sw ki , lz 
m^X. Xi]^iXhT4 ^/KSIffl • BXfS-^x 
k (m) *r-f S/^A^K^»LT. hffi&<n ; T4 : J? 
■ ttX«^x k ' ( m ) $riti^ 1 2(i 

(m) frflngLT awrrs. ^ixCi^T. dbfihiss 

8-btt. ±a<OfilH«fttD(F 1 .F 2 )*^rr6 2iJC7C 

T4 i;?iv7 Lxm^th<r>x\ mafi^i'j 
%.ftetfs-tt>ixx\^t%. *<olrfttzimW)t'- 

b (m) Zftjrf h. 

[0101] ? h\,Z. ^»£0MU S I CT)Vd[ U XACO 
*!6*ffl V ^5E©«#«aiEIB 1 0 OWIfcov 

•rs. ^rfc. ssfi#ttyi@Ki oimtif. cpu, 

ROM, RAMSr^^-7-f^nrn-feyt^^^ 

;wt-t7*o-feyHf (dsp) wcm&ztih. tr. 

#DBF[3B8-b*^ai^$ni.T-f> ? ^;Pt*-Afl 
#y b (k) (b = 0, 1, -, B-l ) CftLTFF 

rmnzmiTix. tFav^^-jmv^ (k) o 

k (fj) k^ie-fS. ;^^>yr^3 7hT-^l4, 

•e^fc-fik^T^S. 
[0 102] 
[»29] 
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J. K 

R={l/(jt-J l +l) , }2T(f J ){(l/K)Ey k (f,)(Yi(f l ))t}(T(f,))t 



J=Ji 

[0103] zzx\ m&mmz*L, tu s ) 

$>%> . 

[0 1 04] 

[&30] T ( f j ) A (f =A (f 0 ) 
[0105] ZZX\ A (f 0 ) RVA (fj) mti? 

ti. mmtLfo, fiizmz7\s-i&gx°hz>. f 0 «± 

T (f ,) 
a»#(f«)/a 0 #(f j) 0 
0 0 

0 o 

[0107] ZZX\ ai* (f d ) (1=0. 1, 

B-i ) \ti>fa&ti*h$m-z>mmmtiLf ^zm 
■rmx-hh. ) x-bh. *mmmizt$\\x&. m% 

COBffl (B<M) tfj-f-f ^;Wt'-Af|^«-DBF|B] 
8&8-b£J:-DT?&£-f&. h'-AX^-X^i, 2 

my < *9 v ynz x ixmrnmso** s 

SCOT, IWHtelWaXr 

Y„ (f ) 



k=l 



(focussing frequency) tW&. * 

- nomw.fsmx'V&zti&mx'hz . ±ia^ff?ij 

[0 106] 
[83 1] 



0 
0 



a b-i*( f 0 )/ a B-ifl( f i) 



<W* £ k mmX'b h . 7^?"**F 1 - 0 ££i$7 
yr^^t-fSt, t'-Ab (b = 0, 1, B- 
1 ) ^tOh-A^-^lUA, t^lif^'^ 
f-Afl-f y b (m) c7)y-0^^mm<OX^h)VY b 
( f ) li. «iSdS«WK*JV^<J:#c*b"r£k*«-c* 
£. 

[0 108] 
[S3 2] 



H,(f ) 


T 


H,(f ) 




H«- t (f ) 

- — 





X(f )exp{- j 2 it b i dsin(0)/c} 
XCf )exp{- j 2 r(b + l)f dsin(0)/c) 

X(f )exp{- j 2 jr(M+b-l)f dsin(0)/c} 



[0 10 9] ZZX\ X (f ) {i7VT"**Fl-oa» 

^^m^&Jix^? bfrX'$><o. Hi ( f ) ( i 
=0, l.-, M-i ) Jimi#Bcor>r-f*^ l- 

i (T>iZ#><r>F I Rlf'f x^;l'7 -f y^fOeSRBST'* 
S. h/kY b ( f ) fcx^7 h;PY b(1 ( f ) k<D 

fsmmtmiz<t&x$ihi- z t h . 

[0110] 

[Y, (f ) . Y, (f ) . -. Y,., 
= (1 exp{-j2*fdsin(0)/c} — 
[0 113] ZZX\ Y ( f ) Jib = 0Oi:£c9t'-.k 
x^-xcottijix^? h/k -f&ir^T-f i/fW-J* 
«*y 0 (m) *)7-'JxSSrcfc*. 
[0 114] 5M«*l*!BE»10fc*JVvttt, $29 



[&3 3] Y bM (f ) =Y b (f ) exp {-j 2*f 
ds i n {&) /c ) 

[0111] mrZtltlimttt&t'-AX^-XC?) 
TU-fm. ■fZb-hTJ i^/l't'-Afl-f y b (m) 

[0 112] 
[»3 4] 

(f ) ] T 

ex P (-j27r(B-l)fdsin(^)/c) T Y(f) 

«*H«BW2K:*iVvciiai8$ftfcMU 
S I CT/U^UXA5rfflV^. MUS I CT/P^'JX'A 
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Sevens. Zixhcrm^^ bMK? h/l> 

v Ns »i, v Nst2 . v B t*tfS-fs. ;;t, Ns 
<<BHi«*W4H£IB*>**STft'K 9tt. »«K 

«fi^0>*£tt. BKtC «fc 0 HottS Z k S <fc 9 
^v Ka+1 . v Nst2 , -, v B liJJc*tf)BWr»j!tt8* 

mum-*. 

[0 115] 

[&353 Rv i = R n v i A i( i=Ns + l, Ns + 
2, -, BCObZ 

[o 1 1 6] zzx\ Rj&wiim^nimtfm^tz 

R,li*ti^flaj@RttfcifiV\ RntfUftfffll 

bmohill wmmm^xnntz ztt. 
-McmmttHtriz t izi o j: oawsfifcaw 

ffi£f#*£k#'t'£*£ka t ;fort»oTUS. *g|fflBA 
6. 

[0 1 1 7] 

[$36] V„= [v N3+1 , v Nst2> ■ -, v B ] 

[0 118] ZZX\ R3 4t£*Ht*tr-A;V*-*i6 

ga ( e > uatefrcftb-r £ k a*?* a . 

[0119] 

[»37]a(«)-(l exp{-J2jrf o dsin(0)/c} 
••• ex P {-j2w (B-l)f o dsin(0)/c)i 
[ 0 1 2 0 3 iiT. Tttfffl|£*M**U &\$T> 

Ti-n^vrnx-b*) . f 0 i4*mjs«:-$>*. * 

L/C. MUSIC7;^UXA^atcJ:|,^iax^ 
WPS («> ttJWCnfcbfifc^**. 
[0121] 

[R3 8] S (0) ={(a((9))t • a(0))/{(a 
(<?))t • Vn- (Vn)t • a(0)> 
[0 1 2 23 ZZX\ S (d) J4. lEl^iMfteizto 

x. xmwimmioit* mszmtzztiz 

JO. m&s {e) n&kms-l&ezswftetL 

T^tB utpj*^ e i^m^mm^ f i rmt < v 
?>V7 < /u?mmm 1 3 taj^-rs k 1 1 1 . ease 

S (0) <oe-?*#**«*fc*!<-XKVl««* 
[0 1 233 fcwe. «WT8HM«*tt0>**4>r 



flWWSHNfc S N R *> &#$ft* £ k KOV ^TJJlTfc* 
[0 1 243 <«* «^itOK«>08(D^ 

* i k 14, 7tk &* 1 &7C${2ffl F I Raffi«3iiST -f 

bfrhx-bb o . 08 izm^titimv^^iza^x 

it. *Kt< 1 i 2 0 d BO=F8«a*iWlfc*lft . 
[0 1 253 <dv£$D B FEMWMttafctrtt****) 
»*>«([N»0r^f-^*F 1 - nKtJJfiSV^toffl 

izbtc ^xmijo* *3EBWt=*»oi«BWK:*T* k 
j£t*k, DBFUIKS-bOr^^Ub'-AfcltJlt 
*ttJ*«t«*P BDii .JiaG«T*bTi k#T"£ *. 

[0 1263 

[*3 9 3 

B-l d-1 

Pi.i.. = a' S S I wi., I * 
k=0 s=0 

[0 1 27 3 <ffi»«DBFHIK<oai^{Cfcftl»Sftfi 

*7<v&3->zzx\ s^oryr-Mg^i -otcfctti. 
sftfi^i, tkixt^ftmrnizttix-fenrnjix^ 

^WMgJS(PSD) P s (Fj) t*t*kfi3«-*. 

KP y (F,)tt. aasre^btik*^**. 

[0 1283 
[»4 0 3 

P,(Fi)**P.(Fi)S lH(Fi, F.flJI'dF! 
Fi 

[ 0 1 2 9 3 ZZX\ F 2 5{4. Sfl^OiJ*«5t 

[0 1303 
[»4 13 

J I H (F». F,6) \ t dF l 
M-l q-1 

*s S 2 Iwt,, I 2/AF.0 
k=0 s=0 

[0 1 3 1 3 B.t5MWl^)»««ki-* 
[0 1323 

[R4 2 3 AF 2 <9=iB M (dsin(9)/c|<l 
[0 133]fiS-?T. JS^«DBFH]8&8-b$r($ffl-r 

SASClk WX-Z h. 

[01343 &±cr>m i ^mmm^mm^^immw 

iza^x . f i RSr -f ^ l 3 

tt, ftjift#S$rfflv^O, ifei^S^Sr»<^k=3: 
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*G(F,. F,) £M7-Vx.$m-thZk££*)$im 

[0135] fiLhwm 1 OSIIBBfllfcfcV vt , DB F0 

titf-f^^HW-lMI^Xfc (m) fc^ftl/CtB 
:frf&Mffl*>F I Rgf < V^JV? <)V-9 9-)nt%% 

F 2 )££-f £ 2&tct4 S^/W? ovtkLxmm 

I. ZtUZXiX. DBFEg58-b(i, j5rMfi#OfiJ 
T< S^JUf-AflWyi, (m) Sffl*"t*ik3& f T> 

[0136] jamais i o^»®^gfifi^-5ra^s 

Ji. Jbj$tf)DBFEg&8-b tF IRlf-f^7< 
^ftftSOIIl 3k^ffli.Tv^o-e. ifig»£jB» 
Tffi«£2W-4*£fci3Vvc. J5fSfS#^)i!l**|6J{cJ!S 
ffltVD t-A £ t . £Bl£ffttO t'- 

Hfl-f T'J>-i»ma«0r^ ^;Pt'-A^y b (m) * 

[oi37] on i comsmimmsm *mmu. 

7U-7>-f*10 0*fl»&*-4. 3 otfffiHIHS-ftf 
. 42' . 45* "CAIf LTV> 

flfiiwBHift^aaiii-feT* 
o . isi*isys«a<i i o o h z t l . g<Hi-*§- mm. 

%M<?>ffl&l,i. 9 0 H z*»4> 1 1 0 H z tX'<T>2 0 H z 

^-/T«®KTi>&3i@S9 1-17!»S91- (q- 
1) WFFTV>mm.t%l< f s«3 0Hzfc:Rjg 

lt***MmWflR*W**4fcttOFFT<WM:* (* 
#$)(±. 3 2*»6 4*>Wl*»MHRUi. flPMFIMR 
t*A-^*j:3fc. FFT^X*i3 20^<il 1 
frt>2 3iX'C0m%mt'y$, FFTlMXP6 40ftl 

■c. HWRtfvtt. i#vy7v>rmm.o-o. 5 
*. 3 3 (6 5) jWvryv^TWHkwo. 5«s-a 



[ 0 1 3 9 3 4-f . SB 1 <0^*fif!l^^ffi'C'S)l)XVp< y 
hX^-X«ia. -t&fc^ DBFB»8-b«rJBVvf 
fcr-f^/H • Q**x B (m) £lt&effli**UU 

h-UyKt-fS^BffitfcftSWlS*4 3. 5 
' fcRjfcfCltfTU ££"C. «-<W«l»JtSNR=0 
dBXm*ft& = -4 4- £t5^X=F®m { l£&l%^ 

RX/l(HZ7jk-t. ZZX\ RPttKffH»rc*0, lit 
£#&&T4 fcft*WM**»*«9 Otiffiffiffi £ y VYK 
fc*ifcfc*>"C*4. 64-FFTJ4JJE««aWW«K 

<**<?) #64T'£>4.ri:£jrrr. SnLX^M^ 

»jat»4i-4amffl^r<^ wn«i-4 4 • cTWt 

VZ&XJt^^lfeK* 4«£fc*tL"C*iveft.24 1 2 
lt*ofe. H9RtraiO*fc"J!4>*»fi:J:3fc:, ^ffl 
$*UtSID, 2ia*^7r-/Mi. -44- Hfefi-ST* 

£. -4 4- {zm^wmm^Lx^tm^za^ 

SitJ4-C#*v\ lit, S5tf»£ISKitthr*-&ft 

[ o 1 4 o 3 «iajttit«, mm . bass-aleo 

^tB*& ft#83Mi6 r K. M.Buckley et a 

1., "Broad-Band Signal -Subspace Spatial -Spectrum 
(BASS-ALE) Estimation", IEEE Transactions on ASSP.V 
ol.36.No.7,1988^j#SS. ) *mLXWLW®RZ 

&mu,finmz>zttfx'*h. l4>lw^ ztm 
[01413 ±v-j»im-im c<o^. 4 5- ) 

TlfiJttS. ff*U«l«^aBBJBW)DBF|ll»8-b 

Ht<fi#«Ji^JtSNR=0dB. ai^IKU 
O i> O t H 1 3 ICWmm^nttTX b*— Agt B $• 

Sriai iat^i 2^-r. ntffl*^ 

8li-£*v?*U&tf 2 HI iat/01 2*»4> 

S^r^tOT'*>4Ct* { ^.S). 013«i, B 
= 6X\ FFTO^#$S:6 4*»/o3 2^ML^^ 

FT-9-^f X*i6 40*^- J: O^FffiTLTV^ fc*xo, 

[O 1 4 23lll4at^015li-?-n-fiX. t'-AX^ 
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iWMEfcjRl/CH*. fl&Lfc ( AF 2 0) -»«HM3t 

gsLxtmmfitfm o dBtnmttu hkdbf 

m8 - b *WO!iLiLfttt£JBH LTTaWoW 

[0143] <^%^x h>mz. smm^tmK i 

[0 1 44] xu^ybx^-^JPItiJV^Tti. 
?ft#2»O£$£^$FFT<0;Vt»/7*S'a y h<7) 
RtfKT'&oT. 71— T^Ti-l 0 OKiSttSTy-f 

oaoT&s. 

(a) FFTfflatCtfLT, NKm2m. 

(b) mmmmt&tx % #n*. 

[0145] t'-A^-^O&aiS&SfcfclATUu N 
*BfcWW-*£fc (#HIMU;:i3^T, B<N) . 

at/D b f EK8 - b ic*t LTBfso««fcftwiii£$r 

tt. BM'2-T* 1 ). <I£T. Mtttf-AJftftSfli 1 
tf>ttC»iM= 1 7T*4. ) . SOX^? WPr-?0 

Xifi^ix^fl32^ 64, 1 2 8. &tf2 5 6£>i: # 
te, HI 6fcSttJ:d*» 3.V*>YX'\-xfflMm 
Alf^-AX^-xm&Hm (N = 2 6 s B=6&tfB 
= 4) «*<i«tti«-6tW3^h*1»T^6. C£> 

li. t'-A»B=4fc*tLTi±xwcyhx'<-xiaai 

FFTWMX#2 5 6fc*tL 

Tliift 1/6 ?£>*>. 

[0146] JELLRWUsJ: 3 •*77VHI*»R 
ffiSi:, /£a?#DBF*!UIfc. MU S I CTVPrf U XA 

Srfflv tfswwtwtaarafc c 1 1 j: 

fc* 5 T-££. ^ss^sticfcvvai. musics 
•j xa ^ffiv ^»M*«tattrafc*sv *t , ttflw^D 

BFHIS8-b(Cfe(tS F I RMr A -J?)V? A MR 

hzttfx^h. v-^x^-xymiftom&it. ft 

h. ztiizx^x. &$m\iz-mwmt»Tiv94J>x' 
<r)mmm&b%&. tn. xutybx^-xwrnx- 
commzmifttiiiiintfitiimni&T ix t . t-^^ 



%tlX\^hZtifibfr*>tz. 

[0 147] 36fc. ll?IWfi«)DBF0»8-b*»JJ 
Wffi*&ffl^mmG£3s V^TjEL< Sift LjWS 

tt. 2»Oifi«*SJ5f2*>»ai*i:» loo=R«HI 
#i . fi?*fttif&S N R= 0 d B Sr^fl, ae*^ 

*r*t, 2- \XF<r>ftmmmz>zttfX'%h. t 
tz. m.3xhi± : =F#Mi*&>mGffi!mizti^x®. 

> h x^-zxmvm^xmizitm-z, t . l/snm 
^m&xmb. 

[0i48]Hl7(i, niaxnsmmHieasm 
1 7 £#bs . » 1 amamvK 1 osawicon 

TRW*. HSlOSWBBWcfewc, f I RS-f-f *J 

*rtT*ft«H3Rft<9*«t. 5«ifi#«iasiilB 1 036*6. 

w k , , S F I Rlf A : J?)V7 4JU?9-k taj*-f 6 
*l<Oldl9B!ll«0*l<?aeB«|lc*jV»Tli. H3fcft 

ttitimB 1 4 s»w:t:wt. f 1 rst a s J9mmra 

»UTSH*"t*;i:*1«Si:LTV^. UT, minm 

rnrnk ff)^mAiz^xmm-& . 

[0149] ±f£i'J*SftJi}®S8 1 4 (i. D B F ESI 8 
-b<7)h'-A}g^i6j2:^-rS^C JstJi*»fcfi| 

jfcfrfl t«Mfi-t* ssst'$) * . URmAvaam 1 4 

ttt, imWhTAi/ffryAll'? 5 - n*^ffi7J§iX 
S«^»T*Sr< y^/HSIffl • S3£fl^x n (m) 

A^i § *it . msmam 1 4 jc*j tt * mm&w®. 

ajtfiV^TIi, H*ft«i{fillIK14fcA7]$^T'f x 
^/HBlffl • @3cfif-Xo (m) . X! (m) . x N -i 
(m) Srr^T^^l-nOS^S^IolCN^ 
It5c7-yx^$rfi : v\ -?-c^}«ffi^^fffi£7)t-^ 

■t*. ;^MT'Ji. ^Jm S-iK LXtmy-V xS» 
*HffUTi!**W*ttajtTV^*«. iflfcK^rJI 

mmMm£tti-m&7-vx.$mizX'>xftt 3 ii.& 
mmniiwmMffi¥imt:*it>x*nt:-?frt>m 
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P&JM20MUS I CT}V3VXJ±t:imLXi>Z.\\ 

[0150] S»BfciiJ!IIB 1 4fi±fE&tfJ$ft*:S'J# 
fteZ^tZMftm^ZF I RSr-f =J9)V7 

mmm 3cas*r f i Rif^ *J9fr?4M 
tmmn&i 3«. *asftfcs*«s#fc*2vvt. 

ktl *a*UC. tt»3*lfc»BflW*DBFBB8- 
bp"j<o#FiRSr-fv f ^7^;^9-kK:A*t 

[0151] JiLhoi ? toitjss*ufe» i comimmo 
m i wmmt . $ i cobb^s* Pi^^^as-w-r 
s. BioBBHgBa* «s3*ifce##5ani 
#*ajniB i o arsea ix$m%tittesme>tL& 

fl^x n (m) fc£-^T. B$AftajBBl4C£ti 

•tsd*a®*£a»u **uc*-?"& f i rst -< 
fc. »i<oiQW}Bk»i«aseMfcifciw4k. mi 

<r)$ffimii i 0 'J 7A-?4 AfcS*ft £r$ttj LTD B F 
®B8 - b Ci$VvC*a«*>«!a* f sriBi:$r6 . 
[ 0 1 5 2 ] II 1 8\imicr)mmBcr>m2(D3mm<7) 

%mm^tm®s&<Dffif$.z^ 7n «, ? mx-h & . ss i 
imm i ommvu. ffi^i^r < vtivy * >v? 

5 - n tzX 0 <5jfc$fl£T -f S^PHffl • S3cfl-tx 0 
(m> „ xi (m) , x,,-! (m) «WKA4feasislR 
14afcA*S<tTV^^ %2<rmmx\i. "0-7*7 
UHi-*BREB7fr&asaSft*1f7'7UHI#SA 
0 . SAj, SAB-^p^tOfiEEOia (01 8f 
ttSA 0 ) *«l!3WS«KfJliI»14atA*Sil*. 

■f7T UHS#S A b £ $:T>x7S-? 1 - n OSi 1 ^ 
2ElB&flfcM£tf>«tt7-yx3B»£fTV\ **#SMt 

coj&ttucoe-;? ; t izx ->xm& 

ffifcitKLT. L £ V >BUU:«0 t- ^ s>m^0Altfc £ 

ztL!izmki'm%imi<Mmmtzttixffi-<m 



•d »; XAXtet&fcfeflOT 2 COM U S I C 7/1^ !J XA 
SffifflLTtJ:^. fcfc'U MUSICT^yXA* 

io\53\ttz. v77u-m^miRmnzn^ 

^<=5r&J:a(caHR$*ifc-9-77l^Hi#SA,, S 

a,. sA^cr&^thimm&w&mi 

4atcA^LTtJ:V\ 

[ o 1 5 4 ] $ i crmtmmnm 2cr)^m^n\^x . 

»3W!*aj|g»14afcX*S#l*fi-f*i. -9-7TV- 

hnmx-hhtzMz^ mttin. %i<rrm&m,z& 
VhW&te&mk 1 4 a (ca* s*i&e^RM*qg 1 
wsfflfomhmfommt 1 4 KA^snsm^ 

»NJ: OJS^LTV^fcftC. H*ft«!ajlIIBl4 a): 

fe^Tiiffs<i*BK7-yx«a*«NjjSiitft7-yx 
sa<^feMjiiatft7-!;xs«fcjs^L (n>m) . m 

S»ft«iasigBl4afc:tj»tSfHi:3^K>H« 

[0155] <m2<7)mmm>&tz. mi 9timi 
xm2 nmmm mmr s . a 1 9 jsjb 2 nmtmm 
<^mm^>mm.cr)ffifcz*? 70 v ^ bbt* s . b 

2cOHB^Bfc*5^Ttt. v^-t-^SrttfflLBR* 

m&x'®mzmiiit&fc#>co-?!H-t'-&x'<-x® 

[ 0 1 5 6 ] £ 1 <0BJBB»Ttt. iwy HB-fTJl 

t&mxt&zb&*Liz. w.2<r>mmmt. 

3XKos5^^^s. *mmm<7>kw<nffimi. mm 
mstitf. Mmumnstm^9mmi 5-1.1 

5-2. 1 5 - u ^^TM?!l IXtm+Z ti£> 

X-WlfFtl. WftlWa^Mi. M^rS^Sc 7 ) 
i'J*^[fl5r BilJ-r &t:W\- Y x 7^Wnfc«6 J » T 
tBWI. .0*0. u il<OS(ifi-^5!HllIB 15-1, 
15-2. 1 5-uc0fflSc0tiJD^J:oT^t$ 

timg-zxhitmutz. 

[ 0 1 5 7 ] 0 1 9 $-#BBLT . B2<0Btt»B^Bf£ 



(21) 



HI! 1 ! 1 ! 0-209734 



mm^mtam 1 o a t , spek i 1 1 tfattzm. 
uMnmm&mmi 5-1. 15-2.-, 15 
- u zm , jjE«tA^»igK 15-1, 15- 

2. 15-uli, WitfhitT-AfcJIfciarrtfc 
b'-AX^-xjagS-ff?. CCt'#DBF[HK8- 

b. gmm^tinami o^mtmrnm m.mi 
%&mm^wmm 5-1. 15-2,-. 1 

5-u<OH&Bffl£r)#DBFEB8-0, 8-1. 
8- ( B - 1 ) fcJi-etl-fil^TU-m^SAo. S 

a,. sA B .,*<A^$a, ascufflcosfifi-f-jaa 

0&15-1, 15-2.-. 15-uO*DBFH» 

±t-At««L. «Scufflog(ifi-f«iaii]S&i 5- 

1. 15-2.-. 15-ucO#§flfi^aJIfilS810 
Att3*i&fl»fcl*Bi LT»Ifl»R, . R 2 . 

aj-rs::k 

[0 1 58]»2*>WBB»fc*JVvC. £AlttS<?ift 

~90* ^ftfM£*''<--L&l4te'Cfc 
->T. Hl9«)J:diCiH^rMMiII!IB14aiC«V)T 
A^SixSr -f ^/Mlffi • ■SiTOx. (m ) taw 

Al* DA2. -. DAvSrFIRr-f V9 
1V7 < )V?mM%% 1 3 a tCfib^lL. F I RSr -f ^' 
?)V7 OVtmmW&l 3 at*V^TA***lfcSI* 
fciWDAl. DA2. -. DAvfc*3VvntM» 

w k>3 (bxud tg*u tft^^fiMw k , s 

ta»u««5«til*®llil»15-l, 15-2. 
-. 1 5-uO«jKBfl|<0#DBFIlIK8-bK:aj^ 
U MufflaSiliTOQaiilll 15-1. 15-2. 
-. 1 5-u<7)#DBFHIK8-b{CfcV^T. A^jSix 
fcffl*fl8Rw hi vf . *<tW.<0l*i«*>#D B 

FE»8-bli±tr-ASAIWS^j. <9 2 s 0„fc 

wrawu ^uffl^^fi^ManiKi 5-1. 

15-2. -. 1 5-utt. *ft<tffc^rt»0*RBffl 
COD B F BB58 - b fcfcv vc#*3*lfc±tr-AO»l*l 
#l»IOll^£ftajU **ifWMfflfR,. R 2 . -. 
Ru*ffl*t*. ^it 1 ?, SUMi«ktBigKl4a2:FI 

rst < : J?)V7 < wmmm l 3 a#, «£fftl 

9WIHII15-1. 15-2.-. 1 5-u0>rt«*> 
US B ffl(0D B F SS88 - b O±t'-A<0AI#l 6 , . <9 

[0159]«HM«ieW15-l. 15-2. 

-. l 5-uoi6a<iau(i. Silfl^t'-Aoigfc: 



(0h*-A<7)«s*?/h$ ftfijf £ < RJtt S . 09 

Hi. 02 lfcfeVVCfflVtfeftS/fllWtr-AODBF 
EK8 - b O 3 d B<0^SiC0^i6£7)h'-Ai(i*^^JK 
4 2' KttLTiftl 5' (US. *lfl£lJg# 

mtotibzw-j»m>m*ti) . -90- ~9o 

1 colimi fro m 1 0 iTOJESlOSilflra&lBK 1 5 
-u (o20u=10) fcffll**. 

[0160] zzx\ *m4mmmiA*tvi*M 

T < < )V9mmW& 1 3 a HHft-ft . f ij* 

ftttajniffi 1 4 a«. m i *2m3mm2*MS9mv 

ffl • S3cft-vx 0 (m) . Xj (m) . — . x N ., (m) 

&&»x mm i . wu stuzmn totm 

*ftll#DA0. DAI. ■-. DAvSrFI Rlf^' 
*/P7 <;u*fl»*JMIl 3 ate****. F I RSr 
^ vw? < wmsm» 1 3 a 1 2 fc. AS 1 OUSS 
»©^2oo^^llt|S|«o^$-*t. 
*Afl^DA0. DAI, -. DAvK&f^Xs flM 
^Wk^S-^fift-f^MEKl 5-1, 15-2. 
-. 1 5-u^DBFEK8-0. 8-1 . -. 8- 

(B-i) izinij-ri. zzx\ u<vZ'$>hzti,z& 

[0161] ±ieM!cBfflOD B FEK8- b<7)±ie« 
8M»7>F I Rlf'J x^;1^7 ^ )Vf 9 - k««Wlfl» 

5. 02 l&tf22ti. 2lC0g%Z>m®m<r)DBF 

mizm-mMkt txmti&Ti'-w-y&Trtt. 

ZZX\ 02 IRI/M2 2\t%tL?il4 1 ' &l^-3 5 

=mi5. ?v?mmmi5. f s =35Hz. f c = 

1 0 0 H z . «3&tt4 0 d B*}ST-J>^. 

[0162] *%mzmm2cr>mmm<?>Wi. m 

*u»«iltt-9«Hll»15-K 15-2,-. 1 
i k «t 0 , ^< k i> l o^BfflwfiWiiS^^Ev^ 

$M&x'mmizmin-thzb£$>&. i^f-^x^- 

««Htt»J:>)jE«Wf«rtoH6. SKHM^®K 

T*«Srl^* IX . E)ra^ft^$: J: 0 MTKGiJ 
■fSClk^T'^-l.. 
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[0163] mz. %2mmm<r)W, i <nmmm 

s. %2crmmmk%2v>mBm(r)$mMtt. m 
nnmmnw, i ^mmt m i nmmmom 2 
Mmmtokftix-*)*. m2commm- 

Jtr-f S^/HSRS • BKfi-f-x, (m) . xj (m) , 

x„-, (m)sWBI*A*ajia»14afe:A*S*lT 
v*fc#. SOBWCtt. lWUHt*»RBIII7*»6ffl 
A$fl*-WUH1^SA 0 . SA,, SA,.,*) 
0 *><0ffittf) l £ ( 0 2 0 X'lt S A 0 ) *9 'I*^^aJHI 

m2cr>mmmb h— . *ra**fliai!iiK 1 4 
a (iBtr^om 2 oxteen^>si3Kft ttaisin 1 4 a t h 

^^m^ixmrn^mta-t^ H2o<oa* 

«ttajH»14afcA*$*i.id#Ji. ffiW^Tl/- 
fl-^SAo. SA,.-. SA,.,<0ia<0fi#. tL< 
tit. V7TV-m^SA^ SAl -. SA,.!*)** 

[0164] g&smogMitt* fc. m 1 ^sfiBn 

com 2 O^fljfc PWNc. £'j3feftfctiJIII8& 1 4 aCAA 

•mtf. ammmtzmi mmvuam 1 4 a icx 

* S*i6fI-?$cM#jjl2 *)ISifc$®£i*ftSi«#a8iaj 

fc. H3Rft*{filiIBl4afcfev^StffSiiililt7- 

S»fc*J>t (N<M) . gl8S0H**2<9!gtiB!B 
t JttW* fc4HMBi«F*4 . SiJ*ft^ajIlIK 1 4 

a tti x b «, raaitji^i i t x-hh . 
[ 0 1 6 5 ] m2<7mmm?>m2<7)mmm 
mth. %2<7)m.wm\t. vwv-j*#-9v ~ 

7/H-t'-A#-9 0° ~9 0* 
-LTV^k#(i N WS8i,2omem<r)Zk<, ±h*- 

2 ^WBKBfcJtKLT . I'Jsfeft&fctM 1 4 a b 
F I RSr-f VtfrV <MMfiM3Xm\ 3aJt 
fflL&V\ 4fc£*)Ji£J±, DBFtUSS8-b«oaj^fi 

AtWJEI»14aba^F I Rlf^'^^^^i 
StiN*«*i»l 3 afc*j»t*«»WMKrvvfc*>. tt* 



[0166] i&2<nmmmwiM> 

<tt*3.Xh><MC, 5Cfflt*ttttil!IIIl 0 afcfelt* 
gaw)xi/^ y hx^-x*M2U^#flfcffi4»20) 

[0167] fa^wwyh^-xJIICij^t 
ti:. ^-fix*<2»c7)^$$-W-fl.FFT(7)Xt-yrx 
a'yhO&WKX'biX. 7V-7Vt1t 1 0 Ofcfeft 

*ryf-^«m^NT**^o«^iiw>aij|[Ei 
[0168] v/H-t'-Ax^-x^ajjaa^fcv^T 

ti:. N£B£B$^4£k&tfDBF[I]S&8-M;:*tL 
fK'ifc*. aSft^OftJtH&ti, u <BKm2° + 

b3+bm22«) x'$>9. zzx-vutimm-rru- 
*<n?v-wxhh (i/$2.i'-i'3><7>®\X'im=i 

ilz-yay^t'li. FFTW>fX* 

ix-fix32. 64. 1 28&Z/25 6^k^t=. 023 

tzifcfi;?*. x.u^ybx^.-xm&^mMf-?^ 

b*-AX^-X^ffi^B| (N = 2 4. B=10, B = 

6. b=4) n*ti*ti<tfmzizh*m»&. *n 

«Bffl*Xfri£-Ctt, B = 6. B = 4KBJUTlM[3Xh 
[0169] <tf©^ a y>#&Bfr&l±. m 

2 crmmmco%mm^!i!mm.izm? mftzmtt 
htztbiz. miemm&mkmmzay 

i-ns^CTT'^Sxp^yb^-x^^ 
•Cli. tMa«*t=^^*2 4«^?*tt7>'-f-«R 

^ i - nfrttiwsmtzwirtitz v-TTu-ryr 

i-1 0 02r(R^-t4. a^*^6o^i:v^rit-^y 
h^rff^, -3 5' . 4 1* 3fi<g*^*ft-m3arf 
oaa»UTA«LT<*i:fi3et*. C1^T\ u = 2. 

tt-Aii#<4r rv-3 5- inmt. js^j^d 

BFESo-t-f Hn-^U"^/Wi»4 0 dBX'$>2>. t 

fttifcl 3-?tf0li^*^^-3 8' . - 

3 5* . - 3 2* frhTMLXWhttiteth. 9mm 

fimi* i o o h z . %m*§r<r)mm&smc?>mm& 

85HzHl 1 SHz^t'^SOHz^i^ig 

SI8-C'S)5a®S9 1-0^9 1- (q-l)at^F 
FT<7>jgjSatHL< f a = 3 0Hzfc^$^|,. * 

fe. *m&ztit><7)mm.(om*0)i><?>iz®feiiti% 

[0170] Xi-'yT'^g-yhScKi:. AttMI«C« 
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64*«S?Lfc. FFTwr>fX**6 4T*t*^0» 
$4I£;$aW & i3C, 1 8*>£> 4 8 

[017 1] i-f . 8S*MoiMyh^-x«!lt 

hrv—ryM-i oo at-vs/Mi^HM* 

SIS^? WKO&II&-3 5* JB2TW>£ttBL i£* 
HfcUT*ft**iB2 4RtfBI2 5fc*1\ 02 5140 
2 4 <Di£*0T'*> 4 . vl £ X'tffimmt 6 HITfc 0 , » 

RORSaKiOdB-C**. H2 6Rt^2 7li, H&tf) 
««£4 1* fct£56L£i§££5nl.;t0T-J>4. 02 7 

fi02 6co4 1 • i&mcw*mx'b&. gmx*? \->u 

4) . 

[0172] &fc s ^B^b'-jUX^-XJiUlSrfflV^ 

x*mtm-<vmmfio . 028x1x29(4. - 35 

0. 03 0X1X3 Ui % 41* t^S^t'-AX^ 

-35- X(±4 I' *»|ftll/0*4. 028fc02 
9Xtf03Ofc03 Hi. &«m&<om®i:¥\®. <E*§- 
*fJt£Jt S N R = 0 d B , 6 Otf5R-=FI«fe1i-90#S 

4. 02 9X1X03 114, *tl?tlffl2 8X1X03 00 

*&£t>4T£>4. 

[0173] SOMSJMcmvc, t-AX^-Xjaa^ 

4. £*ifc*tl/c« fl»fi*ox^yh^-x«yifc: 

JttJttttttHi. H2 5XtXH2 7CwS*l*J:3fc:* 
BWEWC**. H2 3£*jwcjj*3*i*j:$fc:, B = 
lO0tttt3*Mi. S'Sal'-S'HVWWilUrFF 

twm x>-6 4 «d*§£. ^ uw>?a 4 . 4 t* 

[01 74] 

1 £tta£fift*x»gatt: j: war. 1 anLttrnfto 



-f6Sa»Rk. JJ£3Sa^g*>4>tti7)$ix4&tfcNffl 
I Rif-f i^/U7 -* fc±IE1g&MfflOF I RSr 

TiWivM-m^zm^x. m.m^*mw 

>>mbVTiv9jj*x'<?)mmmifcttcz. &tz. m. 
-f s;^^tr-A«o««s*3ijEfca9?-r 4 ; t t«t 0 je 

T^4. x^yhX^-XSaath'-^x^-xob' 

{4, ^w^itistT, ^0x^7 hiumm&xm 

[ 0 1 7 5 ] »*fl2ia«^fHl^«H^St 

fcv^Tt4, ii^iiesiogitfi^jaa^atcfc^T, 

ivy 4 -f ^ffiKfraW LTRJSMW*** 

liI8iifcl!3M»fc«^V»r . JJE7 W-T>T7c7)±b' 
- SRjeiWP-J- 4 C fc *>'T'# 4 . 

[ 0 1 7 6 ] § h\,z, mxmumcommmmw: 
iz&^xtt, mcm2§emt?>%mm*mmmiz&^ 
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ft->T. JJHW*SHcJ:»>, fii*WfcJtKL 

f i RMr-f x^;i^7 <>u?e>7<fr?mzmn.?& 

[01 773 4ft, M$ig4 fEttOSftil^imS 
0f£tf> i^tcf I RSf * ifffrytfrfn 

mmffizjsimvsmsmth zkizx*), mmm 
iHEfflflaaawiJHRF, t tm-ts muGs^aw 

#gOMS[Mffl^F I Rffir-f S>*W7 4fr*9i7 4fr 

miztiMLxmmztitzitmx vx-mmmm 

*RM»!>F I RIf 4 it* fry 4 fr*<T)y < fr*W& 

zmt&zk&x'Z&. 

i o 1 7 8 3 s t, t % it&g 5 enossii-fjea&s 
*¥Rtt, JbJEi &7tF I RS-f -r If* fry 4 Mom 

of i Rif-f s>5W7 fr*<r>y 4fr*m.*m%-f 

h. %-?x. tmmnmizxr), mm&tmixn 
rst 4 if* fry 4 fr*<r>y 4 frfvm&amxh z t 

#X'Z&. 

1 0 1 7 9 J 4ft. IS^3l6lESJOgmfi^«fflllS 
ftWNfflOSMOTSrlMtNflfc)?.* i^/Ugfifi^ 

x&jj-rz>mRz®t . mmcozm^nmnztiiiii 
Lx$wnz*?mm^zmft lx mtn-imm 
tk&mi:. *ti?tw%.v>y 4 fr*m.^-n>mi 

MlOF I RSt 4 V*fry 4 fr*t±§lWLMm<7)F 
I RMt4 if* fry 4fr*frhQtf}Ztihm.M®<r>m 
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Kibitz Z t fci 0 . «*MfcJtKLTtH(3X h * 

tzkizht. ttuzx^x. m&mzn&wmt or 

fr* A £.X-<0&miMmk & h . itz. VWMcojlI-* 

lx. wmeitsmmiiimmi. v 
^crmmmzmEizmiRi-i z t izx <oiE^zm^ l, 
mii3umt / z)$!,i&&mg.i>*tit:tttoix^i. 
i o 1 8 o i s ^>tc. ff*3a7ieeos(tft^jra^a 

cr>f4 ffji&mm^zM^x. mMwsmm^com 
mmm txmn zmm*ftmm®\& lx tut 
-rh. m->x. xvvrfrfj Mz^n^mm-thz 

it. ll«3(6IE«^«««*JPHSifttJV^. JJEill 
m?T u -fl-^cT) o %<n i mz&1\ ^x . 0rM<oSfi 

fttZZbtfX'ZZ. 

[0 1 823 $ 6(C. lf«q(9IBtt(09»|fll^ll»a» 
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«*jR#a^«RMffl<0F I Rlf'f V9fr-7 4Mto 

y < /wmmn-thz t « . 

[ 0 1 9 6 ] $ fcfc. ffi$32 3iBtttf>SfHl-#*!yiSS 
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[013 l ^MJgScoSfifi-^^Pl 

[02 ] 01 <D£flfi-5f*&3I$IS<DF I RMr-f ^ 
^7 ^-t7*n y ^ mxhl . 

[03] (a) (i, 01<DDBFES&8-b<Di!)fft£ 

l^(7)h'-A5r^-f 0T'ft 0, < b ) 14. ( a ) OffliSR 

mesa* it: k § omaiffii^^^-r0-c'j> h . 
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[173 jmoSttBB»fc*J^T. Attfte = 60' 

coumzimm^'-^m&.L. mnetf- 5 o- 

TM.- 2 0* <7)H$W<r<i Kn-7K/U£{£< Ltib 
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[H3] mi ^amosatMc^tt i 3 ft-t^ 
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[H5] mi cowmmcommiizmz d b f @ 

T'S>i». 

tii6] t^<oxw^ y hT.^-T.jaatS'tsfi 
*^BB(cffii.m i nmummzmi 
mmmxtt mtm&mmtvti'? 7T-#> i . 
[ii7] x&mzmw, i omtmmvm i 

<HOgfI^#^gS<9ift££?j^7*0 -y 7 IT'* * . 

ens] s m i aggros*) m 2 

«wsM«*8aia^jssji?r7'n >y 7iT* s . 
[H9] *&9i(=ffi*ii 2 oHife^«osftfi^«i 

a^S^^S-^-f 7*D -y ? IT'* s . 

ti2o] 2 crmmmom i «o^» 

[12 1] %2vmmmizt5^x. ?jtine=4 i 

5rf/57T'i>&. 

[122] i2^Hi»SKfcV^. AS*S<? = -3 
Sr^-f/^T'**. 

[12 3 3 mwzujtyhx^-zwmizwt&ti 

^>mmw.Mb <nmmim*m?? ?xhh . 

[12 4 3 t^ox^yhx^-xjaa^fflv^ 

Bfelteb #<06{t^tf>2IS;^7 h;Httt5r*-r7*7 
7T'*S. 



[12 5 3 ^^xU-^yhT.^-XJISIrfflV^fi! 
JfeWtfcV^T. AS*ft<? = -3 5- O^rttclBJWlK* 

4<9ifc*:lT'£>i>. 

[12 6 3 flHWWU^yh^-^MMifefflv^fl! 
*Wfc*WC. A3*ft0 = 41* ^>*WfctlJ»WKfe» 
£L-^t§<06fi-t<7)2iax^7 h/M#tt£3rt7*77 
Tftl). 

[12 7 3 taUIWOxu^yb^-^^Srfflv^ 
*WK*V^, A8$ft& = 4 1* 0*rtrfctD»W*«rR 
5gL£fc#06ft-t<7>£l3X'<7 WHftt£*tl2 6 
£)Jfc*:0T'$>!>. 

[12 8 3 »2^WIWB^WtMfc:feV^r. AIW 

5 = - 3 5 • O^fcJOIW&Ot'-AfcJBjft Uc t * «0 

yxhh. 

[12 9 3 m2^Hi6JgfiSO|liSfflfci3V^T, Altft 

6fi^d *>603fi#^rax^7 h/MfKSr^-f 12 
8<7)Sfc^lT'J>5. 

[13 0 3 »20WBKB^SIitMfc*iV^r. AIW 

6 = 41' ttmzfc^®<7)h'-&£B&lfcb%<7)6 

m^nmsxn Y)v<m.z^-t?7?x'foh. 

[13 1 3 »2<y^OBKBO5at0!fc:iJV^, AStS 

0 = 4 1* ^|p)t^Jic7)b'-AS:^t!ti:#06 

Ot£AlT'$>S. 
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9. 

6- 0BS6- (N-l ) •••#«», 

7- -9-yrv-fi^s^n]ffi. 
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6 0-r-r ^/WMWWKI, 
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9 3-lfl£9 3- (q-D-jBWI, 
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